Fractures of the orbit are common yet challenging to manage.
ANATOMY AND PATHOPHYSIOLOGY
Of the bony orbit, the thin portion is defined posterolaterally by sphenomaxillary fissure but without any distinct border medially. Most of the thin portion (< 0.5 mm in thickness) is medial to the infraorbital groove and canal, which is the roof of the maxillary sinus and the floor of the orbit. The lateral part of the ethmoid sinus, named the lamina papyracea, is the medial wall of the orbit and is also thin [3] . Any or all of the related bones can be involved in orbital fracture. However, the floor or medial wall is more frequently fractured because of the aforementioned anatomical characteristics (Fig. 2 ).
Orbital floor fractures may occur in isolation ("blowout" fractures) or as part of a zygomaticomaxillary complex fracture.
The terms pure and impure have been used to describe isolated orbital fractures (pure) versus orbital fractures that occur in conjunction with other fractures (impure) [5] . Both "buckling" theory and "hydraulic" theory explain the force transmission to the relatively weak orbital floor, resulting in fractures [6] .
SURGICAL INDICATION
Indications for surgical treatment are divided into functional or aesthetic reasons. Functional problems are caused by either im-112 pingement of the soft tissue structure upon or by the fracture, including the periorbital and extraocular muscles (EOM), the motor nerves to the eye globe, vessels, and the trigeminal nerves and the optic nerve, and are rarely related to orbital apex syndrome or superior orbital fissure syndrome [7] [8] [9] . Most functional issues are related to entrapment of the inferior rectus muscle or adjacent periorbital soft tissue, which may restrict EOM movement and result in diplopia and sometimes oculocardiac reflex, such as nausea, vomiting, and arrhythmia. Such functional problems can be examined by forced duction test of the affected muscle (Fig. 3 ).
In the pediatric population, the bony elasticity allows the fracture to open and close back into position, tightly trapping the periorbital tissue or EOMs. This clinical presentation is referred as the white-eyed blowout fracture (age <18 years), which involves a history of periorbital trauma, little ecchymosis or edema (lack of black eye), but marked EOM restriction [10, 11] .
With white-eyed blowout fracture, ischemia can cause permanent damage to the involved EOM with resultant Volkmann contracture of extraocular muscles (VC-EOM). Because of this, white-eyed blowout fracture is considered a surgical emergency and warrants operative intervention within 24 hours of injury.
In addition, VC-EOM could also occur in orbital compartment syndrome, in elderly patients who are hypotensive, and in those with small-fracture diplopia [12] .
Aesthetic indications for surgical interventions involve globe malposition. Enophthalmos or hypoglobusis are commonly encountered. The severity of these conditions dictates the need for an observation period of about 2 weeks. In recent literature, early surgical repair has been recommended because it was associated with better outcomes [13, 14] . Most surgeons agree that a 2×2-cm defect or defects larger than 50% of the wall behind the equator of the globe is most likely to cause clinically significant enophthalmos (greater than 2 mm), and these patients are candidates for surgical repair [15] .
Relative contraindication are reserved for ocular injuries, such as hyphema, globe perforation, and retinal tears. Additional relative contraindications include patients with vision only in the eye in the affected orbit, those who have undergone recent ophthalmologic surgery, and those with medical instability [16] . Ophthalmologic evaluation and clearance are necessary in such cases prior to any manipulation of the bony orbit or periorbital soft tissue (Table 1) .
SURGICAL APPROACH
Traditionally, the orbital floor is accessed transcutaneously via infraorbital or lower eyelid incision or via the transconjunctival approach (Fig. 4) . The type of surgical access is chosen in consideration of the location and size of the fracture and of the surgeon's preference and experience. An alternate option is the endoscopic approach. This involves minimal globe manipulation, and sometimes, may be applicable in patients for whom a surgical intervention is contraindicated via traditional access. As with any endoscopic approach, it is important to discuss with the patient the possibility that an additional traditional approach may have to be Fig. 3 . Forced duction test should be performed to evaluate extraocular muscle entrapment. The examiner uses forceps to grasp the conjunctiva near the attachment of the inferior rectus muscle and attempts to move the globe through a full range of motion. Because of potential significant discomfort, this should be performed under sedation or anesthesia. Archives of Craniofacial Surgery Vol. 17, No. 3, 2016 www.e-acfs.org 114 used if endoscopic repair fails [17] .
The author's preferred method for accessing the orbital floor is via the transconjunctival approach (Fig. 5) . It provides adequate visualization of the orbital floor. If further exposure is required, the access can be extended with a lateral canthotomy. A subciliary or midlid incision also allows exposure of the orbital floor but requires an external cutaneous incision. Although the latter options may provide superior exposure, the incisions carry a higher risk of visible scars and subsequent ectropion [18] .
With the needle electrocautery on a lower power setting, an incision is made from the medial to lateral or lateral to medial side through the conjunctiva, 1 mm below the inferior margin of the tarsal plate. A preseptal dissection is made down toward the inferior orbital rim because this creates for a more hemostatic field without orbital fat herniation and a lower risk of retrobulbar hematoma. After the infraorbital rim has been exposed, subperiosteal dissection is carried out posteriorly. The dissection can be safely extended 25 mm posteriorly from the inferior and lateral rim. The infraorbital nerves, the origin of the inferior oblique muscle, lacrimal apparatus, and optic nerves are special structures for which disruption should be avoided during operation. The author prefers to dissect from the lateral to medial side. This makes identification of the important anatomic structures and reduction of herniated fat tissue from the fracture site easy and safe (Fig. 6 ). A forced duction test is repeated after the implant has been placed to ensure eye mobility. The wound is inspected for hemostasis and then copiously irrigated. To prevent ectropion by septal shortening, the released periosteum (arcus marginalis) is reattached to the orbit rim, not to the anterior lamella of the orbicularis oculi muscle. 
LATE COMPLICATIONS AND REVISION SURGERY
The most common late complications following surgical repair of the orbital floor are ectropion, persistent postoperative diplopia, infraorbital nerve dysfunction, and enophthalmos. Implant-associated infections include implant migration, expo- Secondary orbital reconstruction should be considered in the case of prolonged diplopia, enophthalmos and hypophthalmos, telecanthus, contour abnormality, or eyelid deformity [19, 21] . If so, reoperation should be considered (Fig. 7) . 
